Introduction
In the previous report10) I classified the group of each weather condition by using the direct varimax method3)4)5 and carried out the ranking and estimation of influential power of each factor causing food poisoning outbreaks by using the multiple regression5)6)7)*. Further, by using the discriminant analysis5)6)7)8)9)*, I carried out the examined fully the backward prediction by the discriminant function (11 equations: hereinafter called a "whole year equation") based upon 17 years data.
This time, I have prepared a single year discriminant model by distributing into each year the data for 17
years (1959 to 1975) . By utilizing this model I attempted the backward prediction for respective corresponding year, and examined the hit rate. At the same time, I have examined forward prediction by using the whole year discriminant function10) (11 equations) which I had prepared previously.
Materials and Methods
As regards the data, just like before, I have referred to the Statistics1) of Food Poisoning (1959 to 1978) compiled by the Hygiene Bureau of the Tokyo Metropolitan Government and the Tokyo Weather Table2) (1959 to 1978). And I have utilized the discriminant analysis which is one of the multivariate analyses.
Results
I have distributed into each year (from June to September) the weather data and food poisoning data during 17 years. By using average temperature (X1), maximum temperature (X2), minimum temperature (X3), average humidity (X4), minimum humidity (X5), average wind speed (X6), maximum wind speed (X7), cloud amount (X8), precipitation (X9), hours of daylight (X10) and outbreaks time (X11), I have prepared 17 equations of the discriminant function predicting food poisoning outbreaks by each year and carried out the backward prediction for each year. As a result, as shown in Table 1 , the actual hit rate became 64 to 80%. It exceeded the previous hit rate of 65 to 68% which was the backward prediction based on the whole year equation described in the previous report. The result of the forward prediction in 1976, 1977 and 1978 based upon the whole year equation was 61 to 69% in the actual hit rate as shown in Table 2 . Needless to say, it was a bit lower rate than the backward prediction.
Discussion
When comparing with the hit rate of 65 to 68% based upon 1 to 11 equations in the previous report, the backward hit rate based upon the discriminant function by each year (Table 1) which I have now prepared is 64 to 80%. It exceeded the former hit rate. The result shows that the condition of food poisoning outbreaks has a specific characteristic in relationship with each year's weather. Accordingly, it is problematic to carry out the forward prediction in accordance with only the average discriminant function (described in the previous report) summarizing the data for several years. On the other hand, the forward prediction based upon 11 equations that are the average discriminant functions maintains the hit rate of 60% level. Therefore, this discriminant function is considered to be available for practical use.
When considering the former result and the present result, the best method of the forward prediction is that the discriminant functions (Table 1 ) regarding the year of the most frequent outbreak (1967) of food poisoning and the year (1966) of the least outbreak thereof should be added into 11 equations (described in the previous report) obtained on a basis of the 17 years data. Thus, three functions were used at the same time. The outbreak time (X11) of food poisoning that I have created through my study shows a high effect when discriminating the food poisoning. Accordingly, such a method as to increase accuracy of discrimination must be improved further.
Conclusion
In this study I have used the Statistics of Food Poisoning (1959 to 1978) compiled by the Hygiene Bureau of the Tokyo Metropolitan Government and the Tokyo Weather Table ( 1959 to 1978) . As regards the analytical method, I have used the direct varimax method*, the multiple regression* and the discriminant analysis*. As a result, I have obtained the following conclusion.
1) The hit rate of the backward prediction based on a single year model was 64 to 80 % that exceeded the hit rate based on the average discriminant function (1 to 11 equations).
2) The forward prediction based on the average discriminant function (11 equations) described in the previous report maintained the hit rate of 60%. This discriminant function is considered to be available for practical use.
3) When carrying out the actual forward prediction, it is the best way to combine the following three discriminant functions.
(1) Average prediction function (11 equations: Whole year equation) (2) Discriminant function for a most frequently outbreaking year of food poisoning (Table 1 A discriminant equation for 1967) (3) Discriminant function for a least outbreaking year of food poisoning (Table 1 -A discriminant equation for 1966) 4) The backward prediction improved the hit rate remarkably by adopting the wholevariate model (11 equations) including the outbreaks time (X11) of food poisoning which I have created. Accordingly, a further improvement must be introduced.
